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0 A crank mechanism for a bicycle having a crank 
axle, a crank arm for driving the crank axle, and a 
chainwheel rotatable with the crank axle. The crank 
arm includes a boss fixed to the crank axle, and an 
arm portion extending from the boss. The chain- 
wheel includes a chain engaging portion, and a base 
portion for contacting a peripheral surface of the 
crank axle to position the chainwheel. The chain 
engaging portion defines a first surface, "and the 
base portion defines a second surface displaced 
inwardly from the first surface. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an improve- 
ment in a chainwheel and a chainwheel cover of a 
bicycle. 

DESCRIPTION OF THE RELATED ART 

Conventionally, as shown in Fig. 15A t a chain- 
wheel 1 of a bicycle is in certain cases attached to 
an engaging portion 2a of a crank arm 2 connected 
to a crankshaft 5. This structure has the disadvan- 
tage that, since the crank arm 2 normally is not 
formed with the same degree of precision as the 
crank axle 5 and chainwheel 1, the chainwheel 1 
has a center of rotation not accurately aligned to an 
axis of the crank axle 5. On the other hand, a width 
X must be secured for a reliable engagement be- 
tween the crank arm 2 and crank axle 5. If the 
chainwheel 1 is fixed peripherally of the crank axle 
5 as shown in Fig. 5B, with a distance Y from a 
longitudinal centerline C of the bicycle to the chain- 
wheel 1 is maintained, this results in the inconve- 
nience of increasing a distance Z from the center- 
line C to the engaging portion of the crank arm 2. 

Furthermore, as shown in Fig. 16, a conven- 
tional structure includes a cover 4 disposed be- 
tween the chainwheel 1 and a proximal portion 2a 
of the crank arm 2 for covering the chainwheel 1 . 
According to this structure, a foot of the cyclist 
could contact the proximal portion 2a since the 
entire crank arm 2 including the proximal portion 
2a is exposed. In addition, with such a cover 4, the 
entire crank arm 2 must be removed to remove the 
cover 4 for repair or maintenance of the chainwheel 
1. 

SUMMARY OF THE INVENTION ~ 

An object of the present invention is to provide 
a bicycle having a chainwheel whose center of 
rotation is accurately aligned to the axis of the 
crank axle without increasing the distance from the 
centerline of the bicycle frame to an outer end of 
the proximal portion of the crank arm. 

The above object is fulfilled, according to the 
present invention, by a bicycle comprising a crank 
axle, a crank arm for driving the crank axle, and a 
chainwheel rotatable with the crank axle. The crank 
arm includes a proximal portion fixed to the crank 
axle, and a distal portion extending from the proxi- 
mal portion. The chainwheel includes a chain en- 
gaging portion, and a base portion for contacting a 
peripheral surface of the crank axle to position the 
chainwheel. The chain engaging portion defines a 
first surface, and the base portion defines a second 



surface displaced inwardly from the first surface. 

With the chainwh el shaped as above, the dis- 
tanc from the longitudinal centerline of the bicycle 
frame to the outer end of the proximal portion of 

5 the crank arm may be decreased without decreas- 
ing the width of the proximal portion engaging the 
crank axle. Further, since the chainwheel is in 
contact with the peripheral surface of the crank 
axle, the chainwheel has a center of rotation coin- 

10 ciding with an axis of the crank axle. 

According to the above structure, the distance 
from the longitudinal centerline of the bicycle frame 
to the outer end of the proximal portion of the 
crank arm may be decreased as noted above. It is 

75 therefore possible to provide a cover outside the 
proximal portion of the crank arm for covering the 
chainwheel, without being an obstacle to a foot of 
the cyclist. This is effective to prevent the foot from 
contacting the proximal portion of the crank arm. 

20 Further and other objects, features and effects 
of the invention will be apparent from the following 
more detailed description of the embodiments of 
the invention taken with reference to the accom- 
panying drawings. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side view of a bicycle pedaling 
apparatus in one embodiment of the present 
30 invention, 

Fig. 2 is a sectional view of a principal portion of 
the pedaling apparatus, 

Fig. 3 is a sectional view of a base portion of a 
chainwheel and adjacent components, 
35 Fig. 4A is a perspective view of a boss of a 
crank arm, 

Fig. 4B is a plan view of the crank arm, 
Fig. 5 is an exploded perspective view of the 
chainwheel, cover and crank arm, 
40" Fig. 6 is a section taken on a centerline K-K of 
the cover in Fig. 5, 

Fig. 7 is a side view showing a concave surface 
of the cover, 

Fig. 8 is a fragmentary sectional view showing 
45 engagement between a projection of the cover 
and a bore of the chainwheel, 
Fig. 9 is a view showing a cutout of a cover in 
another embodiment of the invention, 
Fig. 10 is a view showing a cutout of a cover in 
50 a further embodiment, 

Fig. 11 is a view showing a positional relation- 
ship between a crank arm and the cutout shown 
in Fig. 10, 

Fig. 12 is a view showing a cutout of a cover in 
55 a still further embodiment, 

Figs. 13A, 13B and 13C show chain casings in 
three different shapes, 

Fig. 14 shows a crank arm assembly of a bicy- 
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cle having a chain casing, 
Figs. 15A and 15B are sectional views of con- 
ventional chainwheel mounting structures, and 
Fig. 16 is a view showing a positional relation- 
ship between a cover and adjacent components 
in a conventional structure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 shows a pedaling mechanism of a bicy- 
cle, which includes a chainwheel 1 , a crank arm 2, 
a pedal 3, and a chainwheel cover 4 shielding the 
chainwheel 1. As shown in Fig. 2, the pedal 3 is 
rotatably and removably attached to the crank arm 
2 through a pivotal axis 3a. A bicycle frame (not 
shown) has a bottom bracket 6 for rotatably sup- 
porting a crank axle 5 through bearings 5b. 

The crank arm 2 is connected to a crank at- 
taching portion 5a of the crank axle 5. The crank 
arm includes a proximal portion 2a, an arm portion 
2b outwardly displaced from the proximal portion 
2a for rotatably supporting the pedal 3, and a 
transitional portion 2c between the proximal portion 
2a and arm portion 2b. As shown in Fig. 4A, the 
proximal portion 2a includes a boss 2d defining an 
engaging hole 2g for engaging the crank attaching 
portion 5a of the crank axle 5. This engaging hole 
2g is shaped non-circular, such as square-shaped 
as seen in Fig. 4B, and engageable with the crank 
attaching portion 5a having a corresponding shape, 
to allow the crank axle 5 to be rotated with turning 
of the crank arm 2. Reference 5b in the drawings 
denotes a retainer screw for preventing rightward 
movement of the crank arm 2. 

As seen in Fig. 3, the chainwheel 1 is attached 
peripherally of the crank attaching portion 5a of the 
crank axle 5. As shown in Fig. 2, the chainwheel 1 
includes an outer peripheral portion _1b defining 
teeth 1a for engaging a chain, a base portion 1c for 
contacting the crank attaching portion 5a of the 
crank axle 5, and a tubular connecting portion 1d 
formed between the peripheral portion 1b and base 
portion 1c and extending along the boss 2d of the 
crank arm 2. Thus, the chainwheel 1 according to 
the present invention is shaped to follow an outer 
peripheral surface of the boss 2d and an inward 
end surface 2f (Fig. 4A) thereof. Since the base 
portion 1c of the chainwheel 1 is in direct contact 
with the crank axle 5, the chainwheel 1 has a 
center of rotation coinciding with an axis of the 
crank axle 5 even where the crank arm 2 and crank 
axle 5 are not manufactured with the same degree 
of precision as the chainwheel 1 . 

As seen in Fig. 2, the base portion 1c of the 
chainwheel 1 is disposed more inwardly than the 
peripheral portion 1b. Therefore, although the 
proximal portion 2a of the crank arm 2 has a width 



X necessary for a reliable engagement with th 
crank attaching portion 5a, a distance Z from a 
centeriine C of the crank axl 5 to an outer end of 
the proximal portion 2a is minimized as shown in 
5 Fig. 3. 

The proximal portion 2a of the crank arm 2 
includes a projection 2h extending into a slot 1e 
(Fig. 5) formed in the chainwheel 1, for transmitting 
a turning motion of the crank arm 2 to the chain- 

io wheel 1 . As another method of transmitting a turn- 
ing motion of the crank arm 2 to the chainwheel 1 , 
projections 2e on the proximal portion 2a of the 
crank arm 2 may be placed in engagement with 
grooves 1e formed in the chainwheel 1. 

/5 As shown in Figs. 2 and 3, a seal 6a ins 

mounted in a space between an opening of the 
bottom bracket 6 and the tubular connecting por- 
tion 1d of the chainwheel 1 for preventing entry of 
dust and sand to the bottom bracket 6. 

20 The chainwheel cover 4 will be described next. 
As shown in Figs. 2 and 5, the cover 4 is in the 
form of a slightly concaved disc having a larger 
radius than the chainwheel 1. The cover 4 has a 
center portion 4a for covering the proximal portion 

25 2a of the crank arm 2, and a peripheral portion 4b 
continuous with the center portion 4a and covering 
the chainwheel 1. Further, the cover 4 includes a 
bore 4c through which the arm portion 2b of the 
crank arm 2 extends outwardly of the cover 4. As 

30 shown in Fig. 5, the cover 4 is attached to the 
chainwheel 1 by means of a screw 7 extending 
through a bore 4d of the cover 4 and meshed with 
a threaded bore 1g of the chainwheel 1. As shown 
in Figs. 6 and 7, the cover 4 includes a pair of 

35 projections 4e formed on an inside surface thereof. 
These projections 4e extend into a pair of bores if 
formed in the chainwheel 1. Each of these bores 1f 
is approximately circular, with a semicircular cutout 
of smaller radius formed at a lower end thereof. As 

40 best shown in Fig. 7, each of the projections 4e 
has in upper half of small radius and a lower half of 
large radius. The lower half includes a groove 4f 
defined adjacent a forward end thereof and having 
a radius corresponding to that of the upper half. As 

45 shown in Fig. 8, the groove 4f has a width substan- 
tially corresponding to a thickness of the chain- 
wheel 1 to fit in one of the bores 1f of the chain- 
wheel 1. 

The way in which the cover 4 is attached to the 
so chainwheel 1 will be described next. The pedal 3 is 
removed from the crank arm 2, and the arm portion 
2b of the crank arm 2 is passed through the bore 
4c of the cover 4. The cover 4 is moved along the 
crank arm 2, and th projections 4e of the cover 4 
55 are placed in the bores 1f of the chainwheel 1. 
Subsequently, the entire cover 4 is pushed down- 
ward whereby the grooves 4f of the projections 4e 
are fitted in the small semicircular cutouts to se- 
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cure the cover 4. After the cover 4 is placed on the 
chainwheel 1 as above, the screw 7 is used to fix 
the cover to the chainwheel 1 . 

As shown in Fig. 3, the distance Z from the 
centerline C of the crank axle 5 to the outer end of 
the proximal portion 2a of the crank arm 2 is 
minimized since the base portion 1c of the chain- 
wheel 1 is disposed more inwardly than the periph- 
eral portion 1b. In addition, as shown in Fig. 2, the 
proximal portion 2a of the crank arm 2 disposed 
inwardly of the arm portion 2b allows the cover 4 
also to be disposed inwardly of the arm portion 2b. 
Thus, the cover 4 presents no obstacle to a foot of 
the cyclist, and prevents the foot and clothing of 
the cyclist from contacting the chainwheel 1 and 
the proximal portion 2a of the crank arm 2. 

Other embodiments of the present invention 
will be described hereinafter. The components al- 
ready described will not be described again, and 
like reference numerals will be used to identify like 
components. 

In the embodiment shown in Fig. 9, a circular 
cover 4 defines a cutout 40 extending to peripheral 
edges thereof and shaped to fit with the transitional 
portion 2c of the crank arm 2. Specifically, this 
cutout 40 has an arc-shaped top part, and sides 
extending from opposite ends of the top part to 
peripheral edges of the cover 4. This cover 4 is 
fixed to the chainwheel 1 by means of a plurality of 
screws extending through screw receiving bores 4d 
of the cover 4 to screw engaging portions (not 
shown) of the chainwheel 1 . 

With the cutout 40 having the specific shape as 
noted above, the cover 4 may be attached and 
detached without removing the pedal 3 from the 
crank arm 2. Further, since the crank arm 2 need 
not be passed through a bore of the cover 4, the 
crank arm 2 is not obstructive to an operation to 
attach or detach the cover 4. 

Fig. 10 shows a further embodiment, in "which 
the cover 4 defines a cutout including a substan- 
tially rectangular crank arm receiving portion 41, 
and a crank arm passage portion 42 extending 
from the crank arm receiving portion 41 to a pe- 
riphery of the cover 4. The passage portion 42 has 
a width D slightly larger than a thickness T of the 
arm portion 2b of the crank arm 2, and smaller 
than a width W of the arm portion 2b. When the 
pedal 3 is not attached to the crank arm 2, the 
cover 4 may be attached to the chainwheel 1 with 
the crank arm 2 placed in the crank arm receiving 
portion 41 as in the first embodiment. When the 
pedal 3 is attached to the crank arm 2, the cover 4 
is held perpendicular to the arm portion 2b of the 
crank arm 2, with the concave surface facing up. In 
this posture, the cover 4 is moved leftward in Fig. 
11, so that the crank arm 2 enters the passage 
portion 42 of the cutout. The cover 4 is moved 



further to receive the crank arm 2 in the crank arm 
receiving portion 41 . The cov r 4 is then turned 90 
degrees out of th picture while b ing maintained 
perpendicular to the arm portion 2b. Thereafter, as 
5 in the first embodiment, the cover 2 is moved 
along the crank arm 2 to be fitted on the chain- 
wheel 1. 

Fig. 12 shows a still further embodiment, in 
which the cover 4 defines a cutout including a 

w substantially rectangular crank arm receiving por- 
tion 43, and a crank arm passage portion 44 ex- 
tending from the crank arm receiving portion 43 to 
a periphery of the cover 4. As distinct from the 
embodiment shown in Figs 10 and 11. this passage 

75 portion 44 is displaced from the crank arm receiv- 
ing portion 43 in a circumferential direction of the 
cover 4. 

Figs. 13A, 13B and 13C show chain casings 8. 

80 and 81 for covering at least part of a chain 10. 
20 respectively. Each of these casings 8, 80 and 81 

defines a circular opening concentric with a chain- 
wheel 1 for attaching a cover 4. 

The casing 8 of Fig. 13A is shaped to expose 
only a lower portion of the chain 10. The casing 80 
25 of Fig. 13B covers an upper portion of the chain 10 
and a front portion of the chainwheel 1 . The casing 

81 of Fig. 13C entirely covers the chain 10. Each of 
these casings 8, 80 and 81 is secured to the 
bottom bracket 6 and frame 1 1 . 

30 For a bicycle having a chain casing, the cover 
4 hereinbefore described acts as an access door. 
Maintenance and repair of the crank axle 5 and 
chainwheel 1 may be carried out after removing 
only the cover 4 and without removing the entire 

35 chain casing. With the casings 8 and 81 in Figs. 
13A and 13C in particular, the bore of the cover 4 
in varied shapes, such as the bore 4c, is closed by 
the transitional portion 2c of the crank arm 2 to 
protect the crank assembly from ambient dust and 

40~ sand. Fig. 14 shows an embodiment employing the 
cover 4 having the cutout 40 shown in Fig. 9. 
However, it is possible to use a different cover 
having one of the cutouts described hereinbefore 
or a similar cutout 

45 Though not shown in the drawings, the cover 4 
may be attached to both chainwheel 1 and crank 
arm 2 or only to the crank arm 2, instead of being 
attached to the chainwheel 1 alone. Alternatively, 
the cover 4 may be attached to the chainwheel 1 

so through a mounting member rotatable with the 
chainwheel 1. 

Claims 

55 1. A crank mechanism for a bicycle comprising: 
a crank axle; 

a crank arm for driving said crank axle, 
said crank arm including a proximal portion 
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fixed to said crank axle, and a distal portion 
extending from said proximal portion; and 

a chainwheel rotatable with said crank 
axle, said chainwheel including a chain engag- 
ing portion, and a base portion for contacting a 5 
peripheral surface of said crank axle to position 
said chainwheel; 

wherein said chain engaging portion de- 
fines a first surface, and said base portion 
defines a second surface displaced inwardly m 
from said first surface. 



substantially linearly and perpendicular to said 
crank axle, said arm portion being displaced 
outwardly from said proximal portion, and said 
crank transition portion integrally interconnec- 
ting said proximal portion and said arm portion. 

10. A crank mechanism as claimed in claim 9, 
wherein said cover means includes a cutout for 
receiving said crank transition portion, with 
said arm portion extending outwardly of said 
cover means. 



2. A crank mechanism as claimed in claim 1, 
wherein said chainwheel further includes a 
transitional portion formed between said base 
portion and said chain engaging portion, said 
base portion and said chain engaging portion 
being substantially annular, and said transi- 
tional portion being substantially tubular and 
interconnecting said base portion and said 
chain engaging portion. 

3. A crank mechanism as claimed in claim 2, 
wherein said transitional portion and said base 
portion extend substantially along said proxi- 
mal portion of said crank arm. 

4. A crank mechanism as claimed in claim 2, 
wherein said transitional portion is in contact 
with an engaging portion of said crank arm 
fixed to said crank axle to be rotatable with 
said crank axle. 

5. A crank mechanism as claimed in claim 1, 
further comprising cover means for covering at 
least said proximal portion from outside. 

6. A crank mechanism as claimed in claim 5, 
wherein said cover means covers said chain- 
wheel also. 

7. A crank mechanism as claimed in claim 5, 
wherein said cover means includes a chain- 
wheel cover fixed to said chainwheel and rotat- 
able with said crank axle. 

8. A crank mechanism as claimed in claim 7, 
wherein said cover means further includes a 
chain cover fixed to a bicycle frame for sub- 
stantially entirely covering a chain, said chain 
cover defining an opening substantially cor- 
responding in diameter to said chainwheel cov- 
er for Fitting said chainwheel cover thereto. 

9. A crank mechanism as claimed in claim 5, 
wherein said distal portion includes a crank 
transition portion and an arm portion, said arm 
portion and said proximal portion xtending 



11. A crank mechanism as claimed in claim 10, 
wherein said cutout extends to a peripheral 

75 edge of said cover means. 

12. A crank mechanism as claimed in claim 10, 
wherein said cutout is a bore defined in a 
cover surface. 

20 

13. A crank mechanism for a bicycle comprising: 

a crank axle; 

a crank arm for driving said crank axle, 
said crank arm including a proximal portion 
25 fixed to said crank axle, and a distal portion 

extending from said proximal portion; 

a chainwheel rotatable with said crank 
axle; and 

cover means for covering at least said 
30 proximal portion from outside. 

14. A crank mechanism as claimed in claim 13, 
wherein said cover means covers said chain- 
wheel also. 

35 

15. A crank mechanism as claimed in claim 13, 
wherein said cover means includes a chain- 
wheel cover fixed to said chainwheel and rotat- 
able with said crank axle. 

40 

16. A crank mechanism as claimed in claim 15, 
wherein said cover means further includes a 
chain cover fixed to a bicycle frame for sub- 
stantially entirely covering a chain, said chain 

45 cover defining an opening substantially cor- 

responding in diameter to said chainwheel cov- 
er for fitting said chainwheel cover thereto. 

17. A crank mechanism as claimed in claim 13, 
so wherein said distal portion includes a crank 

transition portion and an arm portion, said arm 
portion and said proximal portion extending 
substantially linearly and perpendicular to said 
crank axle, said arm portion being displaced 
55 outwardly from said proximal portion, and said 

crank transition portion integrally interconnec- 
ting said proximal portion and said arm portion. 



5 



05/21/2004, EAST Version: 1.4.1 



9 



EP 0 513 647 A1 



18. A crank mechanism as claimed in claim 17, 
wherein said cover means includes a cutout for 
receiving said crank transition portion, with 
said arm portion extending outwardly of said 
cover means. 5 

19. A crank mechanism as claimed in claim 18, 
wherein said cutout extends to a peripheral 
edge of said cover means. 

10 

20. A crank mechanism as claimed in claim 18, 
wherein said cutout is a bore defined in a 
cover surface. 

75 
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